The original description (2) of Lactobacillus delbrueckii (Leichmann) Beijerinck 190 1 was confused with that of L. fermentum Beijerinck 190 1. Although Opinion 38 of the Judicial Commission of the International Committee on Systematic Bacteriology (1 6, 17) ,accepts L. delbrueckii as the type species, the status of L. fermenturn is unclear, and the name L. fermentum has probably not been validly published. To clarify matters, the synonomy and description of L. delbrueckii (neotype strain ATCC 9649) are herein up-dated; as a corollary, we request the Judicial Commission of the International Committee on Systematic Bacteriology to issue an Opinion conserving L. fermentum and associating its concept with the description of the herein designated neotype strain of L. fermentum, ATCC 1493 1. As a separate matter, a number of Lactobacillus species names have been erroneously attributed to Holland (74) A number of the presently recognized species in the genus Lactobacillus Beijerinck (2) do not have validly published names or lack type or neotype strains, or both. The purposes of this paper are (i) to review the names of these species and to propose new combinations where necessary, (ii) to list the objective (names based on the same type) and subjective (names based on different types) synonyms of these names, and (iii) to designate and describe type or neotype strains where indicated.
A number of the presently recognized species in the genus Lactobacillus Beijerinck (2) do not have validly published names or lack type or neotype strains, or both. The purposes of this paper are (i) to review the names of these species and to propose new combinations where necessary, (ii) to list the objective (names based on the same type) and subjective (names based on different types) synonyms of these names, and (iii) to designate and describe type or neotype strains where indicated.
For those names listed as subjective synonyms, t o our knowledge type or neotype strains have not been established. Therefore, the original descriptions serve as the types for these names. The subjective synonymies given in that which follows have been determined on the basis of a comparison of the original descriptions associated with the names cited as subjective synonyms with the type or neotype strain of the species under discussion. There is one exception, however. The original description of L. rudensis Davis and Mattick (1 2) does not appear t o be available. The subjective synonymy of this organism with L. brevis is based upon the later description of Davis and Mattick's organism by Breed and Pederson (9) .
Lactobacillus delbrueckii. Previously, Lactobacillus caucasicus Beijerinck 190 1 has been accepted as the type species of the genus Lactobacillus Beijerinck. This organism is not recognizable, and no strains are extant. This is ently not cognizant of this footnote (reference 2, p. 229), have used L. delbriicki (corrected t o L. delbrueckii) as the name of a species. To our knowledge, L. delbrueckii has never been validly published as the name of a species, although it has been used as such since Beijerinck's time.
Beijerinck (2) clearly had occasional mixed cultures of L. delbrueckii and L. fermentum and claimed reversible "transformations" from one to the other, dependent on shifts in temperature, anaerobiosis, or both. These "transformations" involved entire or large parts of the cell populations and went from homofermentations to heterofermentations and vice versa; from lack of ability t o produce mannitol from fructose to such positive ability and vice versa; and included distinctive but incomplete changes in the mixtures of colonial and cellular morphologies.
Despite all of this, Beijerinck (2) also described L. delbrueckii and L. fermentum as if they were separate organisms or separate, transformed phases of the same organism (it is often not clear which was meant). These individual descriptions, within their scope, agree with current concepts of the two species. Furthermore, Smit (64) Leichmann's (39) description, the separate description by Beijerinck (2) , and further descriptions by Henneberg (30) are of a recognizable organism which has been frequently reisolated. Supplemental descriptions (23, 57, 58) agree with these early descriptions. The strain designated as the neotype (17) agrees with the description by Henneberg (30) in all 19 fermentation reactions. The neotype strain fermented maltose on isolation but lost this property after one year's cultivation in the laboratory; other strains have also occasionally done this. The weak galactose fermentation noted by Henneberg (30) does not occur with most strains; "pure" galactose in 1903 would generally contain varying amounts of glucose.
ATCC 9649, the neotype strain (17) , was isolated by Rogosa from sour grain mash (Calvert Distillery, Baltimore, Md.). The characteristics of the neotype strain (23, 57, 58) are not inconsistent with those recorded in the original description of Bacillus Delbriicki (sic) by Leichmann (39) and agree with the present concept of the species (23, 57, 58) . The neotype strain is described in CORYNEFORMS. See D I R E C T I O N S f o r f u r t h e r e x p l a n a t i o n .
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Name o f Subgenus: ( I n s e r t t h e name ONLY i f d a t a b e i n g s u b m i t t e d f o r s t r a i n s i s arranged under Subgenera, o t h e r w i s e , l e a v e t h i s answer b l a n k ) . (23), with the understanding that the official designation be made in this journal. Therefore, ATCC 14931 is here designated as the neoThis strain is Orla-Jensen's original Betabacterium longum no. 28, which he isolated from fermented beets and described (49, 50) in a very recognizable manner.
These descriptions are not inconsistent with the separate description of L. fermentum by Beijerinck (2) or with the description by Smit (64) . The neotype strain and hundreds of others identical or similar to the neotype strain have been extensively described (23, 28, (52) (53) (54) (55) 57, 58) ; a description of this strain is also given in Table 1 .
In addition t o the foregoing, some of the names of other presently recognized species in the genus Lactobacillus have not been validly published ( 10) The synonymies and the nomenclatural types of the above-mentioned species are as follows . 
Lactobacillus helveticus.
Lac t o bacillus h el veticus (Orla-Jensen) Bergey et al. 1925, 184. Objective synonyms: Bacillus E von Freudenreich 1895, 173; 1895, 21 1. Bacillus casei E von Freudenreich and Thoni 1904, 532. Caseobacterium E Orla-Jensen 1909, 337. T h e r m o bacterium helveticum Orla-Jensen 1919, 164 (basionym). Bacterium casei E Holland 1920, 22 1. Lactobacillus helveticum (sic)
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Have immunological c r i t e r i a been used f o r taxonomy o f Designated neotype strain: ATCC 123 15. This is Orla-Jensen's (49) Thermobacterium lactis no. 10, which he isolated from Emmental (Swiss) cheese. [This strain was cited by Hansen (23) as the type; however this strain cannot be the type because it is not one of the strains on which the original (Leichmann) description of this organism was based, and so it is here designated as the neotype.] A description of this strain is given by Hansen (23) and in Table 1 . Designated neotype strain: ATCC 4797. This strain was deposited at the ATCC by E. B. Fred (his strain F59) but the source is unknown; it probably was isolated from corn mash. The neotype strain has been studied (23, 57, 58) and has characteristics generally consistent with Henneberg's (30) description. The neotype strain differs from Henneberg's description in the following minor respects. (i) Galactose is variably or weakly fermented (30); galactose is not fermented (neotype strain); (ii) lactose is not fermented in milk or doubtfully in other media (30); lactose is not fermented in milk but is fermented in other suitable media (neotype strain); (iii) mannitol is weakly fermented (30); mannitol is not fermented (neotype strain); and (iv) a-methyl-D-glucoside is variably fermented (30) and is not fermented (neotype strain). These differences are trivial and are no greater than those between B. Eeichmanni I and B. leichmanni I11 of Henneberg. A description of the neotype strain is given in Table 1 Descriptions of L. bulgaricus (Orla-Jensen) comb. nov. have already been published (13, 14, 22, 49, 58) .
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Luerssen and Kahn's (40) Bacillus bulgaricus is not recognizable except as a member of the genus Lactobacillus of the group named Thermobacterium by Orla-Jensen. The organism was a homofermentative, lactic-acid producing rod, growing at 45 t o 50 C but not at 22 C or below, and acidified and clotted milk. Claimed production of L(+)-lactic acid is unbelievable: the determinations were done in clarified whey without extracting the lactic acid; from the total acid produced there was more than 3% residual lactose, which in itself, could account f o r the dextrorotation. Microscopic and colonial morphology are consistent with the characteristics of any of four members of Thermobacterium Orla-Jensen. There are no extant strains of Bacillus bulgaricus Luerssen and Kuhn, and we shall never know what this organism really was.
Bergey et al. (3) Designated neotype strain: ATCC 14869. This is Orla-Jensen's (49) Betabacterium breve no. 14, which he isolated from human feces.
[This strain was cited by Hansen (23) as the type; however, this strain cannot be the type because it is not one of the strains on which the original (von Freudenreich) description of this organism was based, and so it is here designated as the neotype.] A description is given by Orla-Jensen (49) and by Hansen (23) and appears in Table 1 .
Variable galactose and lactose fermentations by the neotype strain agree with Orla-Jensen's
